The Pr 3+ ion-doped BaY 2 ZnO 5 phosphor with the orthorhombic structure was synthesized successfully using a sol-gel method in this study. transition were increased by about 6.5 times for sol-gel method. The enhancement in emission intensity is because the activators have more homogeneous contribution in host for the sol-gel method preparation. In addition, the color tone did not change very obviously, which located around the green light region for Pr 3+ ion concentrations increasing. The color stability is better for sol-gel method than that for the solid state reaction preparation.
Introduction
Oxide phosphors have recently gained much attention for applications such as screens infield-emission displays (FEDs) [1] , plasma display panels (PDPs) [2] [3] and for white color light-emitting diodes (LEDs) [4] because the intrinsic problems such as their higher chemical stability and resistance to moisture relaHow to cite this paper: Shih According to our previous study [14] , the emission spectra show that the [23] . Among these methods, the sol-gel process is an attractive route that starts from molecular precursors and forms an oxide network via inorganic polymerization reactions, and offers both product and processing advantages, such as high purity, ultrahomogeneity, and reduction of the calcining temperature, which could decrease the grain size and enhance the emission efficiency and intensity of phosphors.
In this investigation, the Pr 3+ ions-doped BaY 2 ZnO 5 phosphor was prepared using a sol-gel method to reduce the preparation parameters, improve the surface morphology, and hope to increase to the luminescence efficiency of phosphor. The influences of Pr 3+ ion concentrations on the resulting structure and the photoluminescence (PL) properties of BaY 2 ZnO 5 :Pr 3+ phosphor were also studied. The results indicated that the calcination conditions are lower than that of the solid state reaction, and the intensities of emission peak increased by about 6.5 times for the sol-gel method. acetate (2x mole, x = 0 -0.005) were separately dissolved in 100 ml of deionized water, respectively. Secondly, barium nitride, zinc acetate, yttrium acetate and praseodymium acetate solutions were mixed in a round bottom flask. When the precursor was completely dissolved in the solution, predetermined amounts of citric acid and ethylene glycol (equal molar ratio) were added to the solution mentioned above as a chelating agent and stabilizing agent, respectively. The amounts of citric acid and ethylene glycol were determined by the ratio of citric acid to metal cations. At last, the powders obtained were calcined in air at 1200˚C for 6 h.
Experimental Procedure

Characterization
Powders were analyzed for crystal structure by X-ray diffractometry (XRD; Rigaku Dmax-33 x-ray diffractometer, Tokyo, Japan) using Cu-Karadiation with a source power of 30 kV and a current of 20 mA to identify the possible phases formed after heat treatment. The surface morphologies of phosphors were examined using high resolution scanning electron microscopy (HR-SEM, S4200, Hitachi). Optical absorption spectra were measured at room temperature using a Hitachi U-3010 UV-vis spectrophotometer. Both the excitation and emission spectra of the phosphors were measured using a Hitachi F-7000 fluorescence spectrophotometer with a 150 W xenon arc lamp as the excitation source at room temperature. Figure 1 shows the X-ray diffraction patterns of the Ba(Y 
Results and Discussion
Structures
Microstructures
The size of phosphor particles should be as homogeneous as possible without any aggregates or agglomerates. Moreover, the surface of the phosphor particles should also be as smooth as possible and have a high degree of crystallization to improve efficiency. Figure 2 shows the FE-SEM surface morphology of BaY 2 ZnO 5 doped with 0, 1, 2, and 5 mol% Pr 3+ ions. By the results, most of these phosphor particles have polyhedral shapes and irregular. These particles are agglomerates of smaller particles during the calcination process due to that they are on the nano-scale with large surface energies when the particles produced using this sol-gel method. When the Pr 3+ ion concentration doping is 2 mol% (Figure 2(c) ), the particles seem to be more uniform distribution and regular sizes. These phosphor powders with better surface morphologies will display a preferable photoluminescence property, and it will be good accordance with the optical properties measurement. phosphor synthesized using the solid state reaction and sol-gel method. As can be seen, different synthesization did not change the shape of excitation curve but did change the intensities of the excitation peak. The excitation intensity of 4f -5d transition for BaY 2 ZnO 5 :2mol%Pr 3+ phosphor synthesized by the sol-gel method is 1.5 times higher than that for the solid state reaction. In Addition, The peak of the 4f -5d transition shifts from 315 (solid state reaction) to 311 nm (sol-gel method). This shift was associated with the size of the BaY 2 ZnO 5 :2mol%Pr 3+ phosphors. It is caused by BaY 2 ZnO 5 :2mol%Pr 3+ phosphor prepared using a sol-gel method (calcination at 1200˚C) with a smaller particle sizes then that for solid state reaction (calcination at 1250˚C). According to the studies [31] , for a smaller particle size, lattice parameters were usually smaller than those of the bigger one because of the huge surface stress, which leads a stronger ligands field and hence the blue shift was often observed. 
Conclusion
In this study, the orthorhombic structure for Pr 3+ ion-doped BaY 2 ZnO 5 was synthesized successfully using a sol-gel method, and the calcination conditions are lower than that for the conventional ceramics processing. H 4 transition are increased by about 6.5 times for sol-gel method. The enhancement in emission intensity is because the activators have more homogeneous contribution in host for the sol-gel method preparation. In addition, the color tone did not change very obviously, which located around the green light region for Pr 3+ ion concentrations increasing. The color stability is better for sol-gel method than that for solid state reaction preparation.
